Abstract: Picria fel-terrae extract has been investigated for its hepatoprotective activity. This current study was conducted to evaluate the subchronic toxic effect of Picria fel-terrae Lour. leaf extract. The subchronic toxicity of ethanol extract of P. fel-terrae leaf was evaluated by OECD (Organization for Economic Cooperation and Development) guidelines. The extract at doses of 125, 250, 500, 1000 mg/kg body weight (BW) were orally administered to the test animals for 90 days. Signs of toxicity and mortality were observed for 90 days and 118 days. The biochemistry, hematology, macropathology, relative organ weight and histopathology examination was also performed. The macroscopic and microscopic examinations of liver, lung, kidney, spleen and heart displayed normal color and texture after treatment, with ethanol extract P. fel-terrae leaf at doses of 125 and 250 mg/kg BW. The signs of toxicity, mortality, macroscopic and microscopic changes, as well as increasing biochemistry parameters were observed after treatment, with extract at the dose of 500 and 1000 mg/kg BW. However, the abnormal value of biochemistry parameters was returned to normal when the treatment was stopped. There was no effect on hematological parameters at all doses of extract. The ethanol extract P. fel-terrae leaf is untoxic for long-term use at dose 125 and 250 mg/kg BW. The toxic effect of P. fel-terrae at 500 and 1000 mg/kg BW was reversible.
Introduction
Picria fel-terrae Lour., in Indonesia known as Pugun Tanoh, is one of the plants of the Linderniaceae family. This plant is widely distributed in Asia, including China, India, Indonesia, Philippines, Malaysia, and Myanmar [1] . Rural people use leaf and latex to heal stomach aches, coughs, scabies, bruises, inflammations, and asthma. Previous research has shown that this plant contains glycosides, flavonoids, saponins and terpenoids [2] . P. fel-terrae studies show it to have pharmacological activities such as antidiabetic, diuretic and anthelmintic agents [3] [4] [5] .
A previous study also reported that the ethanol extract P. fel-terrae leaf was able to inhibit liver damage induced by a combination of rifampin and isoniazid [6] . In fact, the effect is similar to the effect of catechins as potential antioxidants, and has been established as a hepatoprotector [7] . However, the safety assessment of this plant has not been done completely. Therefore, the evaluation of the toxic effect, especially over the long-term should be done to determine a range of safe doses, as well as the toxic effect of high doses or in long-term treatment. The preclinical toxicity is an essential part of the new drug development process, to identify potential human toxicity and estimate the safe dose to be used in humans [8] .
A plant that will be used as a standard herbal medicine should pass the safety test, which includes acute and subchronic toxicity evaluation [8] . Subchronic toxicity evaluation is a test to determine the toxicity of a compound performed in experimental animals with at least three dosage levels, generally within 90 days [9] . This study aimed to provide information of the untoxic dose P. fel-terrae for clinical use.
Materials and Methods

Plant Material, Extraction and Characterization
The leaves of Picria fel-terrae Lour. were collected from Pancur Batu, Deli Serdang, Sumatera Utara, Indonesia. The plant identification was confirmed by Herbarium Medanese (MEDA) Universitas Sumatera Utara. Fresh samples were washed, dried and powdered in a grinder and stored in an airtight jar. An amount of 1000 g of the dried leaf of Pugun Tanoh were extracted with the maceration method using 10 L ethanol until discoloration. Then the filtrate was evaporated at 40 ± 2 • C in a rotary vacuum evaporator and thickened by heating in a water bath at 40 ± 2 • C. The yield of ethanol extract of Pugun Tanoh leaf was 680 gr (11.31%). The leaf extract has been characterized according to guidelines for herbal drugs.
Chemical Reagents and Tools
The chemical reagent used in this study was ethanol (Smartlab, Tangerang Selatan, Indonesia). Formalin 10%, Na 2 HPO 4 , NaH 2 PO 4 and Na-CMC (Sodium-Carboxy Methyl Cellulose) were purchased from Sigma Aldrich (St. Louis, MO, USA). The tools used in this research were a rotary evaporator (Heidolph VV-300, Schwabach, Germany), an animal balance (Presica Geniweigher GW-1500, Zurich, Switzerland), a digital balance (Vibra, Tokyo, Japan), rough balance (Ohaus, Parsippany, NJ, USA), and a surgical instrument (Wells Spencer, Marietta, GA, USA).
Animals
All procedures were evaluated by Animal Research Ethics Committees (AREC) Faculty of Mathematics and Natural Science, Biological Department, University of Sumatera Utara with an approval number of 499/KEPH-FMIPA/2017, 15 July 2017. Seventy 6-8 week old, male and female Wistar rats (35 males and 35 females) weighing 120-200 g, were used. Before the experiment began, the animals were acclimatized in the experiment room for 7-14 days with 12 h of light and 12 h of darkness. The rats were fed on a standard pellet diet and provided access to water ad libitum.
Subchronic Toxicity Study
The subchronic toxicity evaluation followed OECD (Organization for Economic Cooperation and Development) guidelines [10] . The initial dose of subchronic evaluation was chosen based on the dose that has hepatoprotective activity (125 mg/kb body weight (BW)). The next dose was based on OECD guidelines. Animals were divided into 7 groups of females and males, each consisting of 5 rats:
Na-CMC suspension 0.5% w/v.
II.
P. fel-terrae extract 125 mg/kg BW. III.
P. fel-terrae extract 250 mg/kg BW. IV.
P. fel-terrae extract 500 mg/kg BW. V.
P. fel-terrae extract 1000 mg/kg BW. VI.
Satellite control Na-CMC 0.5% w/v. VII.
Satellite Dose 1000 mg/kg BW.
The treatments were administered orally at a single dose to the test animals for 90 days. The toxic symptoms, mortality and body weight were observed weekly for 90 days. For the satellite groups, the observation continued for 118 days to evaluate the recovery process from the toxic effect. Toxic and clinical symptoms in the form of physical behaviors like, diarrhea, salivation and weakness were observed. Strange movements, such as walking backwards and using the abdomen, were performed by placing test animals on a flat field. General observation was then conducted on each group for 2 h. At the end of the study, the animals were weighed and autopsied.
Analysis of Hematological and Biochemistry
Blood for hematological and biochemical clinical parameters were collected by tail, arterial and cardiac arteries. The plasma was used to evaluate hematological parameters. Meanwhile, the serum was used to determine ALT (alanine aminotransferase), AST (aspartate aminotransferase), creatinine, and BUN (blood urea nitrogen) levels.
Macroscopic Assessment of the Organs
The organs (liver, spleen, kidney, lung, and heart) that were taken from the animal were washed to observe the color, surface, and consistency. Thereafter they were dried and weighed to determine the relative organ weights. This was calculated using the following formula:
Weight relative = Weight organ Weight animal
Microscopic Study of the Organs
The organs were immersed in a 10% formalin buffer solution and then embedded in paraffin. Slicing was done using a microtome and stained with hematoxylin and eosin and observed using a microscope.
Statistical Analysis
Data were analyzed using the Statistical Package for Social Sciences (SPSS) version 17.0 with Kolmogorov-Smirnov normality test, two-way analysis of variance (ANOVA) and Kruskal Wallis to see differences with significance (p > 0.05) between test groups.
Results
Signs of Toxicity
The observation of the signs of toxicity such as seizure, salivation, changes of fur and skin, changes of eye mucosa, diarrhea, walking with the abdomen and walking backwards was performed for 90 and 118 days. From all the signs of toxicity, only changes in fur, skin and eye mucosa were observed at the doses of 500, 1000 mg/kg BW and a satellite dose of 1000 mg/kg BW. The observation of clinical signs were performed based on OECD guidelines. There were 10 mice in one group, consisting of five males and five females. Clinical signs were evaluated qualitatively (presence or absence of the clinical signs). The toxicity of the fur was tangled, dirty, and dull. The healthy skin had no physical/disability, no skin crust and good turgor was formed, i.e., when touched or pulled, the animal's skin was very elastic, and returned to its original (normal) state in a relatively short time. Healthy eyes were those with bright and clean with no abnormalities, such as watery, reddish spots on the cornea, presence of white membranes, such as cataracts, or the presence of dirt and wounds in the corners of the eye. The intensity was not classified, only mentioned presence or absence of clinical signs. The clinical signs appeared after treatment by extract for 90 days. The signs persisted for approximately 1 h. In addition, diarrhea at a dose of 1000 mg/kg BW on female and male rats was observed.
Body Weight Observation
The monitoring of body weight changes of the animal tested is important to evaluate the effect of the extract on the metabolic status of animals. In this study, none of the animals tested suffered weight loss as shown in Table 1 . All the treatment and control groups displayed weight gain, so did the females in the control group. The average weekly weight gain of all the treatment and control groups was not statistically significant (p > 0.05) and no overweight gain was observed. Hence, the results suggest that the ethanol extract of P. fel-terrae leaf did not induce effects on body weight, health status and metabolic growth of the rats. 
Mortality
There were three rat mortalities observed during the experimental period (90 days) at the dose of 1000 and satellite dose at 1000 mg/kg BW. The mortality occurred on weeks 7, 9 and 10 in the highest dose group. Then, the organ was removed and evaluated. The macroscopic evaluation revealed that the liver was black in color, which indicates the toxicity sign. This mortality may be caused by high dose treatment in long-term use. These results show that ethanol extract of P. fel-terrae leaf was not safe to use over the long term, at a dose of 1000 mg/kg BW.
Macroscopic and Microscopic Examination
Macropathology and histopathology were observed at the end of the experiment over 90 days and 118 days. Liver, spleen, kidney, lung and heart of rats were observed. The P. fel-terrae extract at doses of 500 and 1000 mg/kg BW were different in color and texture. The increased mean of relative organ index on liver and kidney is shown in Table 2 . The microscopic evaluation of the liver on treatment groups at the dose of 125 and 250 mg/kg BW was comparable with control groups. Meanwhile, at the dose of 500 mg/kg BW there was sinusoidal dilatation, and at dose 1000 of mg/kg BW there was necrosis of hepatocyte. This condition was reversible at satellite dose of 1000 mg/kg BW (Figure 1) . The microscopic evaluation of the spleen on treatment groups was comparable with the control groups ( Figure 1) . The microscopic evaluation of the kidney found that the control group, and the treatment group, at dose of 125 and 250 mg/kg BW had normal-looking kidney tissue, there was no widening of Bowman space, tubular lumen or necrosis. While in the dose group 500 mg/kg BW, edema and dilation of the lumen tubulus were observed. At a dose of 1000 mg/kg BW, edema, dilation tubules, and the widening Bowman occurred (Figure 1) . The microscopic evaluation of the lung in the control and treatment group, at the dose of 125 and 250 mg/kg BW had normal lung tissue, no inflammatory cell inflammation, edema or congestion. However, infiltration of inflammatory cells and congestion were observed at the dose of 500 mg/kg BW. The extract at a dose of 1000 mg/kg BW caused infiltration of inflammatory cells, edema, and congestion. The microscopic evaluation of the heart showed that there was degeneration of parenchymal that occurred at all levels of a treatment at doses of 125, 250, 500, and 1000 mg/kg BW. The degeneration hydropic was seen at satellite dose 1000 mg/kg BW. Necrosis was observed at a dose of 1000 mg/kg BW. These results suggest that ethanol extract of P. fel-terrae leaf had a reversible effect on macroscopic and microscopic examination.
Sci. Pharm. 2018, x, x FOR PEER REVIEW 5 of 9 levels of a treatment at doses of 125, 250, 500, and 1000 mg/kg BW. The degeneration hydropic was seen at satellite dose 1000 mg/kg BW. Necrosis was observed at a dose of 1000 mg/kg BW. These results suggest that ethanol extract of P. fel-terrae leaf had a reversible effect on macroscopic and microscopic examination. 
Biochemistry Parameters
The statistical analysis using two-way ANOVA showed that there was no significant difference (p > 0.05). The Post-hoc Tukey test showed that there was a significant difference in ALT, AST, creatinine and BUN levels between the control and extract groups at the doses of 500 and 1000 mg/kg BW ( Table 3) . The P. fel-terrae extract at the dose of 1000 mg/kg BW showed an increase in ALT, AST, creatinine and BUN biochemical levels. This was not a significant result (p > 0.05) and returned to normal after the treatment stopped which showed in the satellite group at the dose of 1000 mg/kg BW. These results show the effect of extract ethanol of P. fel-terrae leaf on biochemistry parameters was reversible. Table 4 shows that there was no significant difference (p > 0.05) between the hematological parameter values of each group. Therefore it can be concluded that the ethanol extract of P. fel-terrae leaf did not affect the hematology value of the animal test. The values for some controls and some treated animals were in a normal range of the Charles River Laboratories reference [11] . 
Hematological Parameters
Discussion
The ethanol extract of P. fel-terrae increased the body weight but didn't differ significantly when compared to the normal group. Sensitive indicators for toxicity are clinical symptoms and weight. The animals were observed daily for clinical symptoms and weight was measured periodically. Rapid and meaningful weight loss is usually a sign of poor health. Weight loss can be caused by a lack of food and drink consumption, specific disease or toxic signs [12] .
The histopathological and biochemical parameters showed the effect on the liver, lung, kidney, and heart. Mortality after treatment with extract at the dose 1000 mg/kg BW and increase of ALT, AST, creatinine and blood urea nitrogen levels, after treatment with extract at the dose of 500 and 1000 mg/kg BW, indicated that there was organ target damage. This result was supported by the histopathology result that showed organs damaged on high dose treatment. The satellite groups showed that all the toxic symptoms, biochemical and pathological disorder response was reversible when the treatment stopped. The previous study reported that the duration and intensity of exposure to toxic substances also can affect the form and toxicity of a particular material [13] . These biochemical responses that may be adaptive, if sustained, lead to change or pathological, and biochemical disorder [14] .
Observation of macropathology and relative organ index showed that there was enlargement of liver and kidney after treatment with extract at the dose of 1000 mg/kg. This enlargement may be caused by sodium ion transport interference [15] . Phytochemical screening on P. fel-terrae leaf showed the presence of glycosides, terpenoids, saponins, tannins and flavonoids [2] The toxicity of saponin has been reported which indicated saponin as powerful hemolytics [16] . Flavonoids are polyphenol compounds that act as antioxidants [17] . In this study, treatment was orally administrated for 90 days so that it could increase the concentration of flavonoids in the blood and organ targets. The recent study reported that flavonoid has prooxidant properties which depend on its concentration. Therefore, the long-term exposure of extract which contains flavonoids may induce oxidative damage by reacting with various biomolecules, such as lipids, proteins and DNA [18] . Cell injury in the form of changes in mitochondrial oxidation causing their failure. Failure oxidation can also lead to hydropic degeneration, where there is active transport disruption. The effect on the osmosis process causes an influx of water into the cells which become swollen like vacuoles and the nucleus is enlarged. Hydropic degeneration of cells, previously parenchymal degeneration, is if the cell continues to be exposed to toxic compounds it will continue to develop necrosis [19] . Collectively, these data show that ethanol extract of P. fel-terrae induced significant subchronic toxicity at the dose of 500 and 1000 mg/kg BW.
Conclusions
The ethanol extract of P. fel-terrae leaf did not induce a toxic effect at the dose of 125 and 250 mg/kg BW in long term treatment. There was no mortality or macroscopic and microscopic changes observed at the dose of 125 and 250 mg/kg BW compared to the normal group. In addition, the hematological and biochemistry parameters were still in normal range. The toxic effect started to appear at the middle dose (500 mg/kg BW) and high dose (1000 mg/kg BW) but the effect was reversible, as shown in the satellite group. 
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